Background/purpose: Substantial debate exists in the literature regarding the clinical course of young patients with oral squamous cell carcinoma (OSCC). Based on young subjects with OSCC reported at our institution, the clinicopathological features of OSCC in young patients were studied in order to determine if there were any defining characteristics in this population. Materials and methods: All cases of OSCC reported in our institution in 2005e2009 were scrutinized. Clinicopathological features of patients aged 40 years (young patients) at the time of the initial diagnosis were compared to patients aged >40 years (older patients), and there was twice the number of older than younger patients. Results: In a span of 5 years, there were 82 (24.6%) young patients ( 40years) out of 333 OSCC patients reported, and the majority were males. The bulk of OSCC patients had chewing habits of tobacco and areca nut products, and the percentage of patients using commercially available pan-tobacco products among young patients were higher compared to older patients. Exophytic growth was a common morphological presentation in OSCC patients, but young patients showed a significantly higher endophytic presentation compared to older patients. There was no significant difference between study participants when histopathological grading systems of Broder and Anneroth et al were applied. Conclusion: Exposure through behavioral risk factors was similar in young and older patients; although these had less time to act in young patients, the lesions were similar in terms of size and pathology. Demographic and clinical parameters like gender, risky habits, duration of risky Journal of Dental Sciences (2012) 7, 224e230 habits, and tumor morphology were significant predictors in the study groups. Future studies should determine the prognostic values of these parameters.
Introduction
Squamous cell carcinoma (SCC) is the most common malignant neoplasm of the oral cavity. 1 The incidence of oral cancers parallels the longevity, multiplicity, and intensity of carcinogenic exposure. Therefore, the peak incidence tends to arise beyond the 5 th decade of life. 2 It is generally considered that oral SCC (OSCC) is most common in men in the 6 th to 8 th decades of life and is rare in patients younger than 40 years. 3 Only 1e6% of SCC occurs in patients under the age of 40 years, with the occurrence in children and adolescent being extremely rare. 1 The institutional reported incidences of OSCC in patients younger than 40 years vary at 0.4e3. 9% of all cases, 4 rising to 6.7% when the arbitrary cutoff point is 45 years. 2 Characterization of young patients with head and neck SCC is arbitrary. Most authors consider young patients with SCC as those <40 years of age. In these young patients, the actual influence of carcinogenic factors is widely debated, mainly in terms of tobacco and alcohol. 1 A literature review revealed no consensus regarding the clinical course or prognosis of younger patients compared to older patients. 3 Recent reports revealed that there is an increased incidence of OSCC in young patients. Studies on whether the age at diagnosis affects the prognosis revealed conflicting data. 5 Son and Kapp, 2 Amsterdam and Strawitz, 6 and Sarkaria and Harari 7 concluded that young patients have worse outcomes than their older counterparts. 5 There is a generally held view that oral cancers in young people are more aggressive and have a worse prognosis. 3 A study by Rennie and McGregor 8 did not corroborate that view and found that the low incidence of OSCC in younger patients was insufficient to allow reliable inferences about mortality rates, and suggested that the perception of the disease as being more aggressive in younger patients may be influenced by emotional factors. However, McGregor et al 9 showed that the prognosis in young patients is better, as also reported by Chueh Ho et al. 5 Other studies suggested that young patients have a similar clinical course, and their survival rate generally resembles that reported for patients of all ages when compared stage to stage. 3 Friedlander et al 10 and Pitman et al 11 noted that there were no significant differences in outcomes between different age groups. 5 It was even suggested that oral cancer in young patients may be a distinct disease entity on the basis of different biological behavior and etiological factors. 3 Considering the controversy that exists in the literature regarding the clinical course of young patients with OSCC and based on the proportion of young patients with OSCC reported at our institution, we analyzed risk factors and clinicopathological differences in OSCC between young and old patients. The data were also scrutinized to determine if there were any defining characteristics in the young population.
Materials and methods
All cases of OSCC reported at our institution in 2005e2009 were scrutinized. Clinicopathological features of patients aged 40 years (young patients) at the time of the initial diagnosis were compared to those of patients aged >40 years (older patients); there was twice the number of the latter than the former. The larger sample size of older patients was used to increase the statistical power of the comparisons. Stratified random sampling was used to ensure that the older cases represented all ages above 40 years.
Clinical details were obtained from patients' records. Paraffin sections for the analysis of histopathological features were obtained from the archives of our department. The following parameters were examined: age, gender, etiological factors, duration of risky habits, site and size of the tumor, morphological type, and histopathological grade of the tumor. Representative sections containing the full thickness of the tumor were used for histopathological grading. Broder's 12 and Anneroth et al's 13 classification systems were used to assess the histopathologic parameters.
Statistical analysis
The parameters were subjected to a chi-square test to see if there were differences between the study groups. The parameters which showed a significant difference or association were further subjected to a stepwise multiple logistic regression.
Results
In 2005e2009, 333 patients with OSCC were diagnosed at our institution. Participants included in the study were OSCC patients who resided in the state of Karnataka, India. All these individuals reported to our institution. A year-wise breakdown showed that OSCC numbers had increased. The data showed that the overall incidence of OSCC increased from 2005 to 2009. This study showed an average rate of occurrence of OSCC in young patients of 24% during the past 5 years, which is very high compared to previous reports. 1, 14 Over the past 4 years, the proportion of young cases steadily rose. Details in Table 1 suggest a high rate of oral cancer in this region, which should be a cause for concern.
Of the 333 patients with OSCC diagnosed at our institution in 2005e2009, 82 patients (24.6%) were 40 years at the time of initial diagnosis. Original biopsies of 79 patients of 40 years were available for review, and clinical details related to the tumor were obtained from the pathology records. As a group for comparison, only 158 patients (>40 years) of the remaining 251 cases were selected for review.
We studied 237 cases of OSCCs, among which 79 were young individuals (range, 20e40 years; mean, 35.5 years; with a male/female ratio of 6:1) and 158 were old patients (range, 41e84 years; mean, 55.86 years; with a male/ female ratio of 2:1). Table 2 shows a significant difference in gender between these two study groups. In both young and old patients, the percentages of males (86% and 69%, respectively) were higher than those of females (14% and 31%, respectively). Cases of oral cancer in young patients were mostly seen in the 4 th decade of life. The youngest patient was a 24-year-old female, with no smoking or chewing habits. The proportion of young patients in the present study was larger, which probably reflected the specialist nature of the institution (a referral center).
The commonly identifiable etiological factors for OSCC were the use of pan-tobacco chewing, smoking, and alcohol. Tobacco and areca nut products are major risk factors implicated in oral cancer with numerous studies pointing to their role in the carcinogenic mechanism. The risk is directly related to the duration, frequency, and form of tobacco/pan-tobacco usage. In this study, we found that approximately 78% of patients with OSCC had used tobacco/pan-tobacco products, among which 53% were only pan-tobacco chewers, 11% of them were tobacco smokers, and the remaining 14% of OSCC patients had a combination of habits.
Details in Table 2 show that percentages of the population who had a lesion with no risky habits, had various other habits (smoking, alcohol, and their combination), and were pantobacco chewers significantly differed between young and old patients. The percentage of pan-tobacco chewers with a lesion was much higher in young patients (67%) than old patients (46%). Table 3 shows the distributions of OSCC patients based on several types of chewing habits practiced in this region. The majority of OSCC patients reported using commercial ready-made pan mixtures of baked areca nut, slaked lime, spices, and tobacco extracts and concentrates available as pan masala or gutkha.
The proportion of young patients using commercially available pan-tobacco products was higher than that of old patients. In this region, participants with chewing habits prefer to add tobacco to the quid or use gutkha, so an independent effect of areca nut on the risk of oral cancer was hard to assess. Chewing areca nut alone is a rare habit in this region as shown in Table 3 . The consumption of tobacco and/or alcohol was reported by 67 (85%) of 79 young patients and by 121 (77%) of 158 older patients, and this difference was statistically significant. It was interesting to note that there was a good percentage of young (15%) and old patients (23%) who had developed a lesion with no risky habits. Alcohol consumers who developed OSCC constituted only a small group of individuals in the two groups studied.
There was a significant difference in the duration of practice of the risky habits observed between the young and old patients before lesions developed. Table 2 suggests that the percentage of the young group developing cancer after a shorter duration (1e10 years) of exposure to risky habits was higher compared to the old group (61% vs. 21%, respectively). The mean duration of risky habits in young patients was 8 years. This led to the assumption that young patients may have other factors which made them susceptible to developing cancer. When the total number of studied OSCC cases (273) was considered, 81 cases had a history of risky habits of shorter duration (1e10 years). This prompted us to hypothesize that a short duration of exposure to carcinogens was sufficient to incite malignant transformation.
There was a significant difference in the sites of occurrence in the young and old populations. Table 2 shows that the buccal mucosa (47%) was the most frequently affected site followed by the gingiva/alveolar process (24%) and tongue (22.78%) in the young group, whereas in the old group, lesions were observed in the gingiva/alveolar process (42%) followed by the buccal mucosa and tongue. This difference may have been due to younger patients often using commercially available pan-tobacco products which have a generalized effect on the oral mucosa. In the present study, we observed that 14 young OSCC patients had a preexisting lesion (oral submucous fibrosis) among the 79 young OSCC patients. Older patients had a tendency to use betel quid (pan AE tobacco) which is placed in the vestibule. Probably because of localized contact due to pouching the quid in the sulcus for longer durations, the gingiva and alveolar processes were often affected.
However, the buccal mucosa, gingiva/alveolar process, and tongue are the three habitually affected sites in the majority of OSCC patients. Buccal mucosa cancer outnumbered tongue cancer in this study. There is an overall male predominance in all intraoral sites as seen in most earlier studies. 15 About 45% of patients with buccal mucosa cancer, 24% patients with gingiva and alveolar process cancer, and 22% of patients with tongue cancer were habitués of risky behaviors among young patients. Overall, the number of habitués with buccal mucosa cancer (42%) was higher than those with alveolar process (37%) and tongue cancers (14%). This may point to the fact that tobacco and areca nut products are a major determinant of buccal mucosa cancer compared to other sites. Among OSCC patients with the pantobacco-chewing habit, regardless of age, the most frequently affected site was the buccal mucosa.
Oral cancer has a varied clinical appearance. Most lesions can be described as exophytic, ulcerative/infiltrative, and verrucous carcinoma. Such distinctions also serve as a prognostic marker for this disease. 16 In this study, there were significant differences in clinical presentations between young and old individuals. Table 2 shows that the exophytic presentation was more common than the endophytic presentation in patients with OSCC (70% vs. 29%, respectively), while the young group of patients showed a significant increase in the endophytic presentation (25% vs. 38%, respectively).
The size of the tumor affects both the choice of treatment and outcomes. The greatest surface dimensiondthat is, the tumor diameterdis used to indicate tumor size in the TNM (Tumor, Node, Metastasis) staging system. 17 There was no significant difference with respect to tumor size between the study groups.
The histopathological grading of tumors is used in an attempt to predict the clinical behavior of OSCC. The histopathological parameters of 237 OSCC patients were studied by applying Broder's and Anneroth et al's grading systems. Table 4 shows that there were no significant differences between the two populations studied when Broder's grading (percent of differentiated cells) and Anneroth et al's grading (total malignancy scoring) were applied. In overview, the percentage of OSCC patients decreased as the grade of tumor increased in both populations.
Some authors described that individual parameters have prognostic value; hence, we included an analysis of the cell population of cancer, and also an evaluation of the tumor host relationship. Among Anneroth's 13 individual parameters analyzed, a significant difference in individual parameters like the degree of keratinization and host response were observed between study participants, signifying that the degree of keratinization was better in young patients, and a better host response was found in old individuals. But when the scores of individual parameters were combined to met the criteria to apply chi-square testdthat is, I Z [score 1 þ score 2] and II Z [score 3 þ score 4]dnone of the individual parameters showed a significant difference between study participants. Parameters that showed a significant association or difference in the univariate analysis were subjected to a multivariate analysis. A stepwise multiple logistic regression was performed, and results are given in Table 5 . Parameters like gender and duration of risky habits were found to be significant positive predictors in the two age groups, while habits and morphology were found to be significant negative predictors of the age groups (P < 0.05).
Discussion
The incidence of oral cancer shows considerable geographic variation. 18 The incidence of oral cancer at any age is comparatively low in Western countries at 2e6% of all malignancies; in the Indian subcontinent, the rate is as high as 30e40%. 19 In 1999, Gupta 20 suggested that oral cancer may now be considered a "new epidemic" as the incidence rates are reaching high proportions, possibly due to the availability of manufactured areca products. This rising incidence is also reflected in the population under 40 years of age who, it is estimated, make up 16e28% of all oral cancer patients seen at various institutions in India. 21 This shows an alarming rise in the incidence rate in younger people. 19 We retrospectively analyzed the pathology of lesions from young patients with OSCC and compared them to lesions from older patients in order to ascertain if there was any important exclusivity in the young population. In this study, patients with OSCC who were 40 years represented 82 (24.6%) of the total number of 333 OSCC patients who Table 5 Stepwise multiple logistic regression applied for the significant demographic and clinical parameters. were diagnosed in 2005e2009. The proportion of younger patients in the present study was larger primarily because of early and habitual exposure to pan-tobacco chewing in this region. Perhaps, early beginning of the habits in younger individuals indicates greater susceptibility. It was reported that oral cancer is increasing in India due to young people chewing pan masala products often containing tobacco, which is responsible for the carcinogenicity. 19 Tobacco is considered the most potent risk factor for oral cancer. 22 A recent International Agency for Research on Cancer evaluation affirmed that chewing betel quid without tobacco is also carcinogenic to humans, and the areca nut, a common component of many chewing habits, is carcinogenic to humans. 23, 24 Use of new products, blends such as pan masala and gutkha, is increasing not only among men but also among children, teenagers, and women. 22 These are readymade pan mixtures developed by local tobacco companies in Southeast Asia and India. There are at least 50 different brands in the Indian market. 25 All forms of tobacco use are associated with oral cancer. However, maximum risk was found among smokeless tobacco users, and it was reported that smokeless tobacco has a higher risk factor than smoking tobacco. 22 It was interesting to note that among patients who consumed smokeless tobacco, the risk was strongly determined by gutkha followed by tobacco flake consumption. This is probably due to the combined effect of the ingredients present in them. 22 The risks attached to the use of many of these products are very high, because most of the ingredients are extracts and concentrates. 25 In the last few decades, small, attractive, inexpensive sachets of betel quid substitutes have become widely available. 22 Aggressively advertised and marketed, and often claiming to be safer products, they are consumed by the very young and old alike, particularly in India. 26 Smokeless tobacco/pan-tobacco chewing has a stronger effect than smoking types because of the direct contact of tobacco carcinogens with the oral epithelium as the chewing tobacco products are chewed or kept in the mouth. The smokeless form of tobacco emerged as a strong independent risk factor for oral cancer. 22 In spite of the demonstration by some studies that the same etiological factors are present in both age ranges, the possibility of the existence of carcinogenic actions of tobacco, areca nut, and alcohol in young patient is low, given that in this group, exposure times are relatively short for the establishment of a causeeeffect relation. Genetic predisposition, previous viral infection, feeding habits, a state of immunodeficiency, occupational exposure to carcinogenic factors, socioeconomic conditions, and oral hygiene are factors which should be investigated in order to explain SCC etiology in young patients. 1 Since this was a retrospective study, limited information regarding the above factors were available in the records for inclusion in the analysis. In the present study, 85% of young OSCC patients habitually engaged in risky behaviors, so we consider exposure at a very young age and the surplus use of pan-tobacco chewing products as the foremost causes of OSCC in this region.
In this study, the male/female ratio was 6:1 for young patients. Some previous studies suggested that there is a slight predominance of females in younger groups, 2,18 but most have reported a similar higher number of males. 3, 15 Analysis by site showed that the buccal mucosa (46%) was the most frequently affected in the young group. These findings contradict previous studies which suggested that the tongue may be more commonly affected in younger patients. 18 However, 50% of oral cancers (regardless of age) in India occur in the buccal mucosa, in contrast to <5% in many Western countries, which points to a salient effect of chewing tobacco. 27 Regional variations in the development of head and neck cancers may be strongly related to habitual and cultural risk factors, which are prevalent in these areas. 28 Kuriakose et al 18 noted that lesions in young patients were predominantly invasive compared to the exophytic lesions found in older patients. This suggests that the biological behavior of OSCC in the young may be distinct from that occurring in older people. 18 One of the significant findings in the present study was the difference in the morphological type of the tumors. Among tumors in young patients, 37.9% were endophytic, whereas in older patients only 25% were endophytic. This may reflect the higher incidence of lymph node metastasis and less-favorable response to treatment in young patients. 18 Generally, cervical lymph node metastasis in OSCC indicates a poor prognosis. 12 A few studies on OSCC malignancy grading with different clinical parameters were published. In the present study, despite the use of different histopathological grading systems, the two groups were more or less equally distributed within each grade in each classification. Of late, use of Bryne et al's 29 multifactorial grading system for deep invasive margins of OSCC has proven to be of high prognostic value. Future studies should apply a multifactorial grading system for deep invasive margins of OSCC and look for expressions of proliferative markers to find differences between the study groups.
Analogous to our observation, Sasaki et al, 3 who studied clinicopathological characteristics of OSCC in patients aged <40 years, found no characteristics specific to this age group.
In conclusion, the findings of our study indicate a high incidence of oral cancer among young adults in this region of India. Exposure to behavioral risk factors was similar in young and older patients, and although in young patients these had less time to act, the lesions were still similar in terms of size and pathology. Early exposure to surplus usage of pan-tobacco products is the foremost cause for the higher rates of disease being recorded in younger individuals in this area. Demographic and clinical parameters like gender, risky habits, duration of those habits, and tumor morphology were significant predictors in the study groups. Future studies should determine the prognostic values of these parameters.
